Measurements of transepidermal water loss in newborn infants.
Measurement of transepidermal water loss without disturbing the microclimate in the air layers above the skin has not been possible with previously available methods. The introduction of a new instrument, the Evaporimeter, for measuring the vapor pressure gradient above the skin surface meant that the evaporation of water from the skin could be determined. Each measurement is of short duration, and measurements can be made even in the most preterm infants under the conditions in which they are normally nursed. Studies of the evaporation rate and transepidermal water loss by this technique have increased our knowledge considerably during the last ten years. It is now well established that the loss of water from the skin surface is related to the ambient humidity, gestational age at birth, and postnatal age, and to weight, activity, and body temperature, and that it differs between appropriate- and small-for-gestational-age infants. Conclusions of special clinical importance drawn from these studies are that the most preterm infants may lose as much as 13 per cent of their body weight as TEWL during their first day after birth even at an ambient humidity of 50 per cent, and much more at a lower ambient humidity, and that their losses gradually diminish with age but are of significance even four weeks after birth. Small-for-gestational-age infants have a lower TEWL early after birth than appropriate-for-gestational-age infants. For heat exchange between the infant and its environment, TEWL plays an important role. In preterm infants, losses of heat through evaporation are very high early after birth. On the other hand, their heat losses through other routes are smaller because of the high ambient temperature in which they have be nursed in order to maintain a stable and normal body temperature. Simultaneous measurements of evaporation rate and skin blood flow have shown that the skin blood flow increases at a lower body temperature than the evaporation rate and that not all full-term infants sweat in a warm environment even when their body temperature becomes higher than 37.2 degrees C, which may indicate a delay in the postnatal adaptation of heat regulation. In addition, this regulation can easily be disturbed by a central cold-stimulation in infants who react with sweating in a warm environment.